We present a ground based photometry of the low-temperature contact binary BB Peg. We collected all times of mid-eclipses available in literature and combined them with those obtained in this study. Analyses of the data indicate a period increase of 3.0(1) × 10 −8 days/yr. This period increase of BB Peg can be interpreted in terms of the mass transfer 2.4×10 −8 M ⊙ yr −1 from the less massive to the more massive component. The physical parameters have been determined
where T o is the starting epoch for the primary minimum, E is the integer eclipse cycle number, P o is the orbital period of the eclipsing binary a 12 , i ′ , e ′ , and ω ′ are the semi-major axis, inclination, eccentricity, and the longitude of the periastron of eclipsing pair about the third body, and v ′ denotes the true anomaly of the position of the center of mass. Time of periastron passage T ′ and orbital period P ′ are the unknown parameters in Eq.(2).
Light elements in Eq.(2) were determined using the differential correction method. We used Eq.(2) along with the values given in Table 2 and a weighted least squares solution to derive the parameters shown in Table 3 . We assigned weight 10 to photoelectric (pe), 1 to photographic (pg) and 0 (pg) to a few cases that shows high deviation from the expected normal position (the open circles in Fig 1b) . The parameters given in Table 3 were used for the △T I variation study of the system which is plotted in Fig 1a. The O-C values in this figure were obtained with the linear elements T o and P o given in Table 3 . The line in Fig. 1a shows the secular increase of the binary's orbital period while the dashed line is for both the secular increase and the light-time effect of the tertiary component. We also present the contribution of the light-time effect, △T II , to total period variations of the system in Fig 1b. In the last section of this study we will discuss the tertiary component in BB Peg. Fig. 1.-(a) The △T I diagram of the times of mid-eclipses for BB Peg. The continuous line is for the parabolic variation and the dashed line is for a parabolic variation superimposed on the variation due to the tertiary component, (b) the △T II residuals after subtraction of parabolic change, shown in panel (a).
Light curve analysis
Previous light curves have been analyzed by either old methods or with the assumption that photometric mass ratio was known. All previously published light curves, as well as those of the current study, have been analyzed simultaneously with the Lu and Rucinski (1999) radial velocities using the latest version of the WD code (Wilson & Devinney 1971; Wilson 1994) . Mode 3 of the WD code has used throughout the analysis. As seen in the Fig 2, the light curves show asymmetries in the maxima. Generally it is accepted that the stellar activity may cause to these asymmetries in the light curves, we will discuss these asymmetries in section 5. Hence, the stellar spot parameters, were taken into consideration in our analysis. The adopted values are: T 1 = 6250 K according to the B − V color index, gravity darkening coefficients, and albedos were chosen as g 1 = g 2 = 0.32 (Lucy 1967) and A 1 = A 2 = 0.5 (Rucinski 1969 ) and the logarithmic limb-darkening coefficients (x 1 , x 2 ) were obtained from van Hamme (1993) . Semi major axis of the relative orbit a, binary center-of-mass radial velocity V γ , inclination i, temperature of the secondary component T 2 , luminosities of the primary component L 1 (U, B, V, R), the potential of the common surface Ω, and spot parameters (latitude, longitude, size and temperature factor) were adjustable parameters. The results are given in Table 4 . Weights for the different sets of data were determined by the scatter of the observations. In all analyses, the B, V and R filters were given 2 times higher weight than the U filter to take their much better dispersion into account. The computed light curves (solid lines) obtained along with the parameters given in Table 4 were compared with all observed light curves shown in Fig. 2a , b, c, and d. The synthetic light curves were created with the LC program.
The obtained parameters for the light curves are given in Table 4 . The results of the different light curve solution models (M) have been denoted by different numbers. It has been assigned M1 in Table 4 to two colors (B and V), light curves solution obtained from Cerruti-Sola & Scaltriti (1980) , M2 to two colors (B and V) light curves model of Zhai & Zhang (1979) (the mean values are taken from Leung et al. 1985) , M3 to three colors (U, B, and V) light curves that were obtained by Awadalla (1988) and, M4 to two color (R and V) light curves obtained in this study. All the results appear to be compatible with each other. Consistency of observations, using the results given in Table 4 , with applied models are shown in Fig. 2a , b, c, and d.
Keeping in mind the possibility of a tertiary component orbiting a third-body orbiting the binary system we assume the 3 rd body's (l 3 ) parameter as a free parameter through the light curve solution. However, we couldn't find meaningful values for the l 3 parameter throughout the solutions. Likewise, D'Angelo et al. (2006) showed that the light contribution of the third body is tiny (l 3 /l 1+2 = 0.009). Lu & Rucinski (1999) and the computed curve through our simultaneous solution. See text for the details.
Results and Discussion
All available light curves in literature, have been solved using the recent WD code and the results are presented in Table 4 . The solutions yielded very close results to each other. During the process effective temperature and absolute magnitude of the Sun were taken as 5780 K and 4.75 mag, respectively. In Fig. 3 the components parameters are shown on the H-R and M-R diagrams. We show them along with the LTCB systems (Yakut & Eggleton 2005) whose physical parameters are well-known. The results obtained from analyzing BB Peg (Table 5 ) seem to be in good agreement with the well-known LTCBs. Location of the less massive component in the system indicates the system is overluminous and oversized, like the other W-subtype secondary stars. Companion stars appear to be below the ZAMS and the massive component is situated near the TAMS. If interstellar absorption is not taken into account then through the parameters given and using the values given in Table 5 the distance of the system can be found as 361 (25) pc. This is consistent with the HIPPARCOS value (ESA 1997). The system's distance is derived from the Rucinski & Duerbeck (1997) in period-color-luminosity relation 389 pc, which is close to the one obtained in this study.
Many contact binaries show an asymmetry in which one maximum is higher than the other (the O'Connell effect), these asymmetries are usually attributed to spots, which we interpret here in a very general sense: they might be due to large cool star spots, to hot regions such as faculae, to gas streams and their impact on the companion star, or to some inhomogeneities not yet understood (Yakut & Eggleton) . While the asymmetry is apparent in the shape of the light curve of some systems (e.g. YZ Phe, Samec & Terrell 1995) , ), in others this asymmetry may not so prominent. (e.g, XY Leo, Yakut et al. 2003) . The asymmetry in the light curve of BB Peg is modeled with a cold spot on the secondary component (the cooler with higher mass and radius) of the system. In the model of the light curve denoted by M2 the spot activity appears to be prominent with respect to the other models. The results of the model are summarized in Table 4 . Besides, the asymmetry in the light curve is well represented with the model (see Fig. 2 ). Fig. 1 shows a parabolic variation. Therefore, we have applied a parabolic fit, and assume that the mass transfer take place between the components. The parabolic (△T I ) curve shown in Fig. 1 indicates the existence of mass transfer in the contact system, BB Peg. Upward parabolic variation suggesting a mass transfer from the less massive component (the hotter component in the case of BB Peg) to the more massive one. Eq. (2) yields a period increase at a rate of dP dt = 3.0(1) × 10 −8 days yr −1 . If the period increase is indeed caused by conservative mass transfer, then one can estimate the mass transfer between the components. Using the derived masses, we derive the rate of mass transfer 2.4(4) × 10 −8 M ⊙ yr −1 from the less massive to the more massive component as in the conservative mass transfer approximation. However, conservative mass transfer is just an optimistic assumption. The non-conservative case is very important in close binary evolution (see for details, Yakut & Eggleton and references therein). Analysis of the data, obtained over approximately 25 years, using the WD program indicate a period increase of 2.9(1) × 10 −8 days/yr, which is close to the one obtained with O-C analysis. Fig. 1b shows the variation of △T II when the observations extracted from the parabolic variation. The △T II variations show a sine-like variation, which implies the existence of a tertiary component orbiting BB Peg on an eccentric orbit. Spectroscopic study of the system shows the existence of an M -type dwarf star about the binary (D' Angelo et al. 2006) . Using this information with sine-line variation of the residuals of (O-C) we solved the system under the assumption of existence of a third body and obtained the values given in Table 3 . The results of the (O-C) analysis show that the third component has a highly eccentric orbit (e = 0.56) with about a 30-year period. Indeed, (O-C) residuals may indicate that the source of this variation could be due to magnetic activity. The orbit of third body, obtained in this study compared to the data of Pribula & Rucinski (2006) appeared to be much more eccentric.
On the other hand, using the values given in Table 3 and Table 5 ) of 0.009. Following this information with the deduced luminosities given in this study one may give the radius of third body as 0.33 R ⊙ . M ≃ 0.978R relationship is deduced using the ten well-known M-type dwarf stars given in the study of Mercedes & Ribas (2005) , then the tertiary body's mass of 0.32 M ⊙ is found. Taking into consideration that value of mass, the orbital inclination of the third body can be found as 35
• . Useful observations of BB Peg throughout the next decade will help to determine the accurate orbital parameters of the third body from the O-C diagram.
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